Protection from N-nitrosodimethylamine-mediated liver damage by indole-3-carbinol.
Indole-3-carbinol (I-3-C) was examined for its ability to protect mice against 24-hr N-nitrosodimethylamine (NDMA)-mediated hepatotoxicity. NDMA (20 mg/kg body weight) alone produced extensive hemorrhagic and centrolobular necrotic lesions, with a necrotic severity index of 3.0 +/- 0.4 (scale of 0-5). Treatment with 50 mg/kg body weight of I-3-C by gavage, 1 hr prior to NDMA, substantially protected against hemorrhagic lesions. Furthermore, I-3-C lowered the NDMA-mediated tissue necrotic index to 1.5 +/- 0.3, by reducing the extent of tissue necrosis rather than the severity in the necrotic region. Release of liver enzymes into the blood correlated with the histopathology; I-3-C reduced NDMA-mediated elevated activities of plasma alanine transaminase and ornithine transcarbamylase by 84 and 51.3%, respectively. Although no changes in nonprotein sulfhydryls were evident at 24-hr after NDMA, ascorbate levels were reduced to 40% of control values. However, treatment with I-3-C prior to NDMA prevented the decline in tissue ascorbate concentrations. In vitro, I-3-C was found to be a type II ligand for cytochrome P-450, with a Ks value of 237 microM. However, if such binding occurs in vivo, it does not protect against the approximately 60% decrease in hepatic cytochrome P-450 or the 80% decrease in NDMA demethylase I activity produced by NDMA. Since I-3-C slightly enhances cytochrome P-450 content and NDMA demethylase activity, the histopathologic protection by I-3-C must be due to factors other than inhibiting metabolic activation of NDMA.